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Epitome 

(57) [Abstract] 

[Technical problem] The substrate washing approach that the field of a substrate can be removed without 
moreover a foreign matter carrying out the reattachment to homogeneity, and its equipment are offered. 
[Means for Solution] The substrate 1 which it is going to wash is set up at the include angle theta with the 
highest elimination factor of a foreign matter to a drug solution. This include angle theta is made to 
adjustable with the include-angle adjusting device 4. Thus, a foreign matter is certainly removable with 
surface tension by a drug solution's 3 becoming wave-like and falling on the front face of a substrate 1, by 
turning on and turning off ON and the off-bulb 5 which are installed in piping by which a drug solution 3 is 
connected to the set-up substrate 1 from a nozzle 2 at a nozzle 2 with the control signal from a controller 
6. 
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CLAIMS 



[Claim(s)] 

[Claim 1] (a) The substrate washing approach characterized by giving the process which a substrate is 
made to incline and is set up, and the process which carries out the regurgitation of the drug solution to 
said substrate side intermittently from the (b) nozzle. 

[Claim 2] The substrate washing approach characterized by making the include angle of said substrate 
correspond to the class of drug solution, and changing it in the substrate washing approach according to 
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claim 1. 

[Claim 3] The substrate washing approach characterized by setting to the substrate washing approach 
according to claim 1, and turning on and turning off supply of the drug solution from said nozzle 
continuously. 

[Claim 4] (a) The substrate washing approach characterized by giving the process which a substrate is 
made to incline and is set up, and the process to which said substrate is made to slide while carrying out 
the regurgitation of the drug solution to said substrate side from the (b) nozzle. 

[Claim 5] (a) The substrate washing approach characterized by giving the process which a substrate is 
made to incline and is set up, and the process to which said nozzle is made to slide while carrying out the 
regurgitation of the drug solution to said substrate side from the (b) nozzle. 

[Claim 6] (a) a substrate setting means to make a substrate incline and to set up, and (b) — the nozzle 
which supplies a drug solution to said substrate side, and (c) — the substrate washing station possessing 
the drug solution regurgitation means which carries out the regurgitation of the drug solution from said 
nozzle to said substrate side intermittently. 

[Claim 7] It is the substrate washing station with which said substrate setting means possesses the 
modification means of the include angle of said substrate in a substrate washing station according to claim 
6. 

[Claim 8] It is the substrate washing station which sets to a substrate washing station according to claim 6, 
and possesses the control means which said drug solution regurgitation means turns on supply of the drug 
solution from said nozzle continuously, and turns off. 

[Claim 9] (a) a substrate setting means to make a substrate incline and to set up, and (b) — the nozzle 
which supplies a drug solution to said substrate side, and (c) — the substrate washing station possessing 
the means to which said substrate setting means is made to slide. 

[Claim 10] (a) a substrate setting means to make a substrate incline and to set up, and (b) — the nozzle 
which supplies a drug solution to said substrate side, and (c) — the substrate washing station possessing 
the means to which said nozzle is made to slide. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the washing approach of a substrate (a mask and semi- 
conductor wafer), and its equipment. 
[0002] 

[Description of the Prior Art] Generally, the washing station of the conventional substrate was constituted 
as follows. 

(1) It rotates one substrate at a time, and cover a drug solution. (2) Raise by standing a substrate 

perpendicularly and dipping in a drug solution (DIP). 

[0003] 

[Problem(s) to be Solved by the Invention] However, in the washing station of the above-mentioned 
conventional substrate, the elimination factor of a foreign matter is different with the rotary system of the 
above (1) on the core and outside of a substrate. Moreover, by the method which the above (2) dips, there 
was a trouble that a foreign matter carried out the reattachment. 
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[0004] This invention aims at offering the substrate washing approach which removes the above-mentioned 
trouble, and can be removed, without moreover a foreign matter carrying out the reattachment of the field 
of a substrate to homogeneity, and its equipment. 
[0005] 

[Means for Solving the Problem] This invention is made to give the process which a substrate is made to 
incline and is set up, and the process which carries out the regurgitation of the drug solution to said 
substrate side intermittently from a nozzle in the (1) substrate washing approach, in order to attain the 
above-mentioned purpose. 

(2) In the substrate washing approach of the above-mentioned (1) publication, make the include angle of 
said substrate correspond to the class of drug solution, and change it. 

[0006] (3) Set to the substrate washing approach of the above-mentioned (1) publication, continuously, 
turn on supply of the drug solution from said nozzle, and turn it off. 

(4) Be made to give the process which a substrate is made to incline and is set up, and the process to 
which said substrate is made to slide while carrying out the regurgitation of the drug solution to said 
substrate side from a nozzle in the substrate washing approach. 

[0007] (5) Be made to give the process which a substrate is made to incline and is set up, and the process 
to which said nozzle is made to slide while carrying out the regurgitation of the drug solution to said 
substrate side from a nozzle in the substrate washing approach. 

(6) Provide a substrate setting means to make a substrate incline and to set up, the nozzle which supplies 
a drug solution to said substrate side, and the drug solution regurgitation means which carries out the 
regurgitation of the drug solution from said nozzle to said substrate side intermittently in a substrate 
washing station. 

[0008] (7) In the substrate washing station of the above-mentioned (6) publication, said substrate setting 
means possesses the modification means of the include angle of said substrate. 

(8) Setting to the substrate washing station of the above-mentioned (6) publication, said drug solution 
regurgitation means possesses the control means which turns on and turns off supply of the drug solution 
from said nozzle continuously. 

[0009] (9) Provide a substrate setting means to make a substrate incline and to set up, the nozzle which 
supplies a drug solution to said substrate side, and the means to which said substrate setting means is 
made to slide in a substrate washing station. 

(10) Provide a substrate setting means to make a substrate incline and to set up, the nozzle which supplies 
a drug solution to said substrate side, and the means to which said nozzle is made to slide in a substrate 
washing station. 

[0010] Thus, since it constituted, by carrying out the regurgitation of the drug solution from the (A) nozzle 
to the sloping substrate side intermittently, a drug solution can be dropped in the shape of a wave on a 
substrate front face, and a foreign matter can be certainly removed with surface tension. 
(B) By adjusting the include angle of a substrate according to the class of drug solution, the optimal foreign 
matter is removable. 

[0011] (C) The removal effectiveness of a foreign matter can be raised with an easy configuration by 
turning on and turning off supply of the drug solution from a nozzle continuously. 

(D) By making a substrate slide, the configuration by the side of a nozzle can be facilitated, and a foreign 
matter can be removed. 

(E) By making a nozzle slide, the configuration by the side of a substrate can be facilitated, and a foreign 
matter can be removed. 

[0012] 

[Embodiment of the Invention] Hereafter, it explains to a detail, referring to a drawing about the gestalt of 
operation of this invention. Q rawing 1 is the outline block diagram of the substrate washing station in which 
the 1st example of this invention is shown, and shows the side face of a substrate. Drawing 2 is the front 
view of the substrate washing station. It is a drug solution 3 (for example, it is set as the include angle 
theta with the highest elimination factor of a foreign matter (for example, 15-60 degrees) to a sulfuric 
acid, hydrogen peroxide solution, etc.) about the substrate 1 which it is going to wash as shown in these 
drawings. This include angle theta can be made adjustable with the include-angle adjusting device 4. 
Moreover, the include-angle adjusting device 4 can adjust this include angle theta according to the class 
(when a drug solution is a sulfuric acid and 45 - 60 degrees and a drug solution are hydrogen peroxide 
solution, it is 15 - 45 degrees) of drug solution. 

[0013] Thus, by turning on and turning off ON and the off-bulb 5 which are installed in piping for which a 
drug solution 3 is connected to a nozzle 2 with the control signal from a controller 6 from a nozzle 2 in the 
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set-up substrate 1 (for example, 2 - 3-second ON, 5-second OFF), on the front face of a substrate 1, a 
drug solution 3 can become wave-like, it can fall (refer to drawing 3 ), and a foreign matter can be certainly 
removed with surface tension. 

[0014] The partial side elevation of the substrate washing station which drawing 3 shows the 1st example 
of this invention, and drawing 4 are the partial front views of the substrate washing station, and show the 
appearance of the drug solution on the front face of a substrate. As shown in these drawings, a substrate 1 
is set to the include angle theta with the high elimination factor of a foreign matter with the include-angle 
adjusting device 4 (for example, the set include angle of a substrate 1 is adjusted by meeting and moving 
the substrate receptacle 8 to the radii-like guide slot 9). 

[0015] Next, the regurgitation of a drug solution is turned on and turned off and is made for wave-like drug 
solution 3' to start the front face of a substrate 1 by actuation of ON and the off-bulb 5 (refer to drawin g 
1 ). In addition, 7 is the guide of the drug solution 3 arranged in the upper part of a substrate 1 . Thus, 
according to the 1st example, a foreign matter is certainly removable with the surface tension at the tip of 
a wave by making a substrate breathe out a drug solution in the shape of a wave. Effectiveness is acquired 
more by repeating this. 

[0016] Next, the 2nd example of this invention is explained. Drawin g 5 is the outline block diagram of the 
substrate washing station in which the 2nd example of this invention is shown, and shows the side face of 
a substrate. In this example, the same effectiveness as ON of the drug solution shown in the 1st example 
of the above and OFF can be acquired by forming the fixture 12 which set the substrate 1 1 and in which 
horizontal migration is possible, carrying out both-way migration of this fixture 12 horizontally with a driving 
gear 13. and carrying out the regurgitation of the drug solution 15 from the nozzle 14 of the fixed piece. 
[0017] That is, a drug solution 15 is made to breathe out, both-way actuation is carried out and a fixture 
12 is made to set a substrate 1 1 to a fixture 12 and to slide with a driving gear 13 from a nozzle 14. Next, 
the 3rd example of this invention is explained. Drawin g 6 is the outline block diagram of the substrate 
washing station in which the 3rd example of this invention is shown, and shows the side face of a 
substrate. 

[0018] In this example, the same effectiveness as ON of the drug solution shown in the 1st example of the 
above and OFF can be acquired by carrying out the regurgitation of the drug solution 24 from the nozzle 23 
of a piece which fixes the fixture 22 which set the substrate 21 and carries out both-way migration of the 
nozzle 23 horizontally with a driving gear 25. That is, while setting a substrate 21 to a fixture 22, fixing and 
making a drug solution 24 breathe out from a nozzle 23, both-way migration is carried out and a nozzle 23 
is made to slide with a driving gear 25. 

[0019] In the 2nd and 3rd above-mentioned example, a piece or many is also available for a nozzle. 
Moreover, piece arrangement of the nozzle is carried out, ON of a drug solution and OFF are performed for 
every substrate, a substrate is finished for every sheet, and you may make it end washing by migration of 
an one direction. Moreover, although the above-mentioned example explained the example applied to the 
washing station, it is applicable also to a developing machine and an etching system. 

[0020] In addition, this invention is not limited to the above-mentioned example, and based on the meaning 
of this invention, various deformation is possible for it and it does not eliminate these from the range of 
this invention. 
[0021] 

[Effect of the Invention] As mentioned above, according to this invention, the following effectiveness can 
be done so as explained to the detail. 

(1) According to invention according to claim 1 or 6, by carrying out the regurgitation of the drug solution 
from a nozzle to the sloping substrate side intermittently, a drug solution can be dropped in the shape of a 
wave on a substrate front face, and a foreign matter can be certainly removed with surface tension. 
[0022] (2) According to invention according to claim 2 or 7, the optimal foreign matter is removable by 
adjusting the include angle of a substrate according to the class of drug solution. 

(3) According to invention according to claim 3 or 8, the removal effectiveness of a foreign matter can be 
raised with an easy configuration by turning on and turning off supply of the drug solution from a nozzle 
continuously. 

[0023] (4) According to invention according to claim 4 or 9, by making a substrate slide, the configuration 
by the side of a nozzle can be facilitated, and a foreign matter can be removed. 

(5) According to invention according to claim 5 or 10, by making a nozzle slide, the configuration by the 
side of a substrate can be facilitated, and a foreign matter can be removed. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the substrate washing station in which the 1st example of this 
invention is shown. 

[Drawing 2] It is the front view of the substrate washing station in which the 1st example of this invention 
is shown. 

[ Drawin g 3] It is the partial side elevation of the substrate washing station in which the 1st example of this 
invention is shown. 

[ Drawin g 4 ] It is the partial front view of the substrate washing station in which the 1st example of this 
invention is shown. 

[Drawing 5] It is the outline block diagram of the substrate washing station in which the 2nd example of 
this invention is shown. 

[Drawing 6] It is the outline block diagram of the substrate washing station in which the 3rd example of this 
invention is shown. 
[Description of Notations] 

1, 11, 21 Substrate 

2. 14, 23 Nozzle 

15 3, 3\ 24 Drug solution 

4 Include-Angle Adjusting Device 

5 ON, Off-Bulb 

6 Controller 

7 Guide 

8 Substrate Receptacle 

9 Guide Slot 

12 22 Fixture 

13 25 Driving gear 
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©-c»i^d:< . *^BJ©ei(c»-:5i,i'r«^©^ffJ*5^tg 
V&o). C4T,6^*^HJ©«BH*>e)gf^T.S4>©r «fcC 

[0 02 1 ] 

[^Bj©?**] jw±, nmicmrnvtc^^ic, :^^mic 

( 1 ) Mmm 1 6 i2t!(©»Bj{c J: X;U7!):. 6 

©a® ?r MM L fcaSffiic P^^WCC Itt m-r -S C i J: 

[0 02 2] (2) if5j^^2X«7HBiS©^BJ(cJ;n 
«. S«©:ftS^^^©®S«:cl:«5l)ll^-r-5ci(c.fc 
o> «^i^c^^^©l**^^T^c<^:*i-cl^■5,„ 

(3) f«*ii3X«8f2tg©^B^K:cfcn«. yX;!/*!^ 
©*vg©«;^^a^fl<JfCON. OFF-r-5)Ci(Cj;ip. 
fi^^cltRSr, Sfj©^*^m^[6i±3H±^ciA5r # 

[0 02 3] (4) ii*]S4X«9i2ig©l%BJ(cJ:n 

^fSffiihur. S!^©^*?:^f 9Ci7!»5r-^-2>, 
( 5 ) imm 5 X« 1 0 tE«g©SB^(c <J:ti«. ^ X;U:& 

X. mm(Dmii^'^7^Cti}iX'^^, 
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can :$:mM(Dm i mmm^m-rmm^^mm(Dms& 

[0 3] i^mmm i mm^\^mrmmmwmm.(DU^ 
[04 ] ^mmm 1 i®sFij>&in-rs«?5fe)#^gcDgi5^> 

iEM0-C*^. 

[05] *:f60j®m 2 iiiS0ij*^n-rs«/^^a®mBS 

^R£0-c*S, 

[0 6] *«0J©ll3ll*gW^^n-r»Kgfe?*Sgor)ftifBS 
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* [|f-^©UiHg] 

1 . 11, 2 1 S« 
2. 14. 2 3 

3 , 3 ' . 1 5 . 2 4 

4 ftSiSM^g 

5 ON. OFFv^JbT" 

6 SlJiSJS 

7 :t7V K 
8 

10 9 *V 

12.22 r^* 
13.25 WMi^m. 
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